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PROBLEM TO BE SOLVED: To increase the transfer speed of data transfer passing a 
buffer memory. 

SOLUTION: With respect to transfer of a continuous data range 23 by a buffer memory 
control circuit 1 consisting of a FIFO memory part 13 for host interface, a FIFO 
memory part 14 for disc drive, a memory control circuit 11 for control of data 
transfer between a synchronous DRAM 2 as the buffer memory and FIFO memory parts 13 
and 14, and a DMA controller 12, address mapping of the synchronous DRAM 2 is so 
set that the data access from the FIFO memory part 13 for host interface and that 
from the FIFO memory part 14 for disc drive may be performed in a burst transfer 
unit 22 which is a multiple of 2 of a burst transfer number 21 of the synchronous 
DRAM 2, and such control is performed that first unit data of the burst transfer 
unit 22 and last unit data may be in different banks 0 and 1. 
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(54) [%<P!o«»] ^if^mim^&^i:zjiy^9UjsmmmitBzpz.mmfEnmm 



(57) [^*«;] 

imt^m] ±m y^y ^-xm<r> f i f ^ >j 

F I F O^^ 1 3i> 1 4 c7)Htt5(t«.T-^' 

-f:^^' H7>f :/fflc7)F I FO;<t»ja[l 4*>^.<7)T-:}' 
r^'-bXiiS. >-y^'P:^XDRAM2<?5V^'-X^^Eila^c 
2 102c7)f^arC*&A-xh|B*mfi2 2Ttffctl.S 

g^mfir-rJ' Ot5it/>'^>':? 1 
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1 

m-?>zt^mkt-t?>^~9&mm:m. 10 

<OB>rS#ffiT-:J' fcj&^M^rS MiS'N>^' tc^Rtrs i d 

•/ 7 r > t y ?rg* L^^BuSJi^Sfc raraeeae 

3S^x-^«ratI/<y 7 T ^ t U tcitr 5«#S^t5 i 
^3c5:fc:|llf-r-&i:&, B9iffi^x-i'5^«^SStt 30 
iivN'y ^J' S i d t:raa'^>y 7 r ^ t y fciJfT S 

[0001] 

m^y:^yji-xizism^tii,m^T^^^mf^m^ 40 
comeaiSliSIKtfiit i^tii::^^-/ 7 r ^ t y <o i d 

[0002] 

Xi:mmitti>:fimtLX. «St<03^7^-^^M^rS 

tf . ^I3¥9 - 2 2 3 0 6 e^^mcosim-ii. iSM 

ii^yi^ai-xDRAMX'm&-tttti>tz. f^V^ 
hyfc>ty7'o>y^'i:$^M^:S^N>:5'tgilOSTSC: 50 
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[0003] 

[f|BW8f»tLJ:ofc-rSi!Si] L*»L^^^.. Ji^co 

>y7r>tyc7)«t. ±j&^\,zim^tih±.mydf 

7x-x*»f>e>r-:J'?:A y7r>^:yt*§'a^, ^ 

ti. T-f H7>fy*'^>c07'— ^'5:A.y:7r^^:y^ 
■ei^-^'^±fi^y5'7x-;^^jl*^ 

T-^iK*sif^j:afc. ^^ty^act^tLT. it 

[0004] mtz^ gjffTJi. a^x 
J3JtS-f-^'ie^S«|6i±^, 7r>f>'^^^:f;l/^(c 
ft^$iiS®a^r±e^ yif^y^L-xt/yimmizX 0 . 
«ftK5>f T'fcili^f y^'7j:-xt<0St:tJ{tl.x- 

is^m^^ii-mcommiuim^^tvx^xii'o. ^.y 

7 r ^ t y -b^ttlEcofiSi^^tttEtc^l^ < ^ 
[0 00 5l*5M*7)afl«rti. >'<-y7y^ty^giL 

[0006] *fKB«ffi«B««, y««fc:j> 
]a^t:fcJ:0. A»/7T^tyi&igttjLJtT-5'ejiiO® 

[0007] *f&H8«ffi<0B«Ji. v^'«y 7 r y ^ 
[00081 *5KB«ffi«a««, A«y7TP<tyS:li 
[0009] *»HH£7)ffitfD@WJi, A-y7r^^yi&fii 
[0010] 

[ii)ii&»sii-rs^»c7)*s] *iiBjrc{i. ^coy>'y 

^'3&-A,^rS>'N->y7r^ty€:g*L-C. ^co#<ax- 
0. titx.Ui^y9ui-xDRAV^xn-jmii^M(r) 
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[0011] -ftch^. ^miX'\i. sacomfir-^ 

•y 7 r li ^ ig* l,tiT-9^i^ d ^N'y 7 r ^ t 

[00 12] tt:. vy^'0-^XDRAMA»<i>^Sy^'•y 
7rXt'J*Mai-ri>J#&fc:. gii^Vi'O-^XDRAM 

[00131 ZCO^. m.<r>m^T-9f:^izT^ 
[ 0 0 1 4 ] ^yt. J^-X hiEacoaiOcO^fiT-;?*^ 

[00151^^. im<7macomiiL'f~:^if'mi^<y 

[00 1 6] ii^. mc'xm^r-i^<o^^m^<y'^ 

y^<m*)(r)mmi:m\i-r^tizx*). m^~i^com 
wys^^T-^ifi^tzm-^^yi^ ^z^J:hm^zmmtt 

[00 17] tti. S^-^'cT)^?**'. #Ay:7<7)yN' 

momlm(r>i^&T-^i&^^zw<y■?^z^^h 

[00 18] ^fe. ^mr-:^<omw)mm.^~^m 
izmL^<y9iz^x&miz?0imti>^tijiv^h. tti. 
m^-i'<^t}m&.T-i^ifi^^^y^-c^j:\^ 

xijffl«o/N'->^MKi*t LxmL^^y^izimu soo 

[00 19] ^N-Hr-^X^'^llH^Eem 

ftf ^SvN'y 7 T ^ t y S:fiitfeIll«SS1^M{-fcV^ 

A•y7r^^l;S:«IS>'^>^'*»'5.^S««tL. 
>y 7 r ^ t U t*fri.±fi['f y:J'-7 x-X*>/i,COr ^' 
■bxfc. «flcK7>f7'*»/i><7)r:?-b;^i:^3t5fclltrt 
S ;i ■C>'N' y 7 T ^ t U Srig* Uzr-^'mM^fr o t 

fi|[r-^'fc3&«M=S:i.>N>^'fc:=5rl. J: 3^:>'N'y 7 t 'J 
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[0020] Z<7)}mmi^m(0^. ^^'•y 7 r^t 

y^f \3i-x D R AM<7)yv-x h(6j*:g{cfflS-r S^fir 
-;?ar fc fcH-''N'V J: a {C^N' >y 7 r > 

^•J<7)THU;^Vy7-Srii^Sfci;t,fc. jii^T-:? 
toif'fXJi. ::<Oi^y^'n:hXDRAMWN'-x|S*:g 
<^2<^)fgfamai:=5rSJ:ot»Jffl-rsc:fcT, m^- 

10 [ 0 0 2 1 ] ii^. zcomiimi^mi'y^. i^y^ 

IFO;<^:»J^. >'N'>y7r;<^:yfc±fi^i^^'7x-X 

tcoS, tJj:t/Ay7rp{t'JtK*H7-f7't<0St 
[0022] 

m.\j-j:ift>wmzwm-h. 

[ 0 0 2 3 ] 0 Hi. *IM*7)T-^'«g)*S0W5r^i3 i 

t^a<o-iisfi»ffli-cj>s T -f X ^'VN' -y 7 r ^ t u lajio 

20 «IEco-{f!llrSrr7'u.y^'0T'fc'3, 02fcJ:t^3 

gc7)fliB!t<7)-0!?r*-r«fcSST*>S. 
[ 0 0 2 4 ] :*^cO?^ffll<Dx ^ X^.'N' y 7 r ^ t 

>'N' y 7 r ;^ t 'J$0»lil*8 1 i: A' y 7 r p< * 'J i: LT 
»l&ri.yy^O-:^XDRAM2'rfllfi!t$ni.. 
A>y7r^tySiJ»Ill»lti. r^x^'^y^7x-x 
mzWLVShivJtv I F t 'J &tX-ec^$J«i5iffi*»/t>^: 

&FI FO^t'JSl 3f:, x^X^'K^-f yfflt^ft 
30 <^iX3tF I FO^t'JXtX-e<^»liI»*»^>^2.F I F 
0^qt»jai4t. F I FO;><t'JSl 3i3j:t/14t 

vv^'o-^-xD RAM '2.}i<rm(nf~^^^W»fh 

^tt;$!l«llll»l It. FIFO^t»J«13tJj:t^l 
4i:p{tU*fl»lHl»l 1 i:<^k:fc»tST-:?«BM^S!l 
fflN-SDMA^Vho-^l 2i:*»^>««Sil6. 
[0025] 06tc«^$iiSJ:3fc. j^i^IMSct) 
jeSOJa^T-fX^'a^Sl OOJi, h'T'fX^' 

[00 26] '^-yHx^X^'T-feyyUli. EWSiaii 

«KiEB$ii^Jimx ^ x^' 1 0 1 1 . Z(m^=f^X 
^'10 1$:|nHSffiijrrsxeyKyUt-:J'102i:. 
Sir -f x^ 1 0 1 tc*r^ST-^<0!EII/W4iM^Sr1t 
5'^yK103i:, ^1 co^y HI 03«oa[§VT>fX:? 1 
0 l<7)g*-Iin{c*5JtS{aS^5S(lWf l.^^xn^;l. 
t-:J'#*»<c>^:&r:7^AX-:J'104t. 's-yKlO 
3 S-m^{«rrS R/WT^r 1 0 5 . Sr^^T' 

[00271 mmm>t. R/yfryri osiz 
50 m/m.m^^-m^^m^itfo 
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R/W^-v:f;ULSI 10 6. *x hnyta-:?^ 

^'7x-X$««a!10 7. ^w<mm^o-7^9u^ 
ye^-^'lOS. -9--d^$iJffl^l0 9. T^^iX 
1 04teJ:l^xey 1 0 2S:l6i!)*J#r 

[0028] R/W^^:f.;l/L S I 1 0 6{i. :ftt X.tf 
[ 0 0 2 9 ] -^^f ^'orjytf A-:? 1 0 8{i. R/Wf- 10 

-^:^.7i<'Ls 1 1 0 ei)^t,m^ixh^-^^mmzm^\>^ 

t^t-^'K7'fAi io$:$0»t*c:tt::J:O, ^ ^Y 
1 0 3 SrJK^T -< :7 1 0 1 ±cOffiK«0 h 7 y ^'•'^^ 
$-1*:* i^~9m^. h 7 ••/ lev -y H 1 0 3 $-31 

[00 3 01 >fy:?7i-xfiiffla5io7ji, m-ci> 

^aST^-fX^loico^^r-v yh^. ai^T^:^^ 

10 1 tga/ii^^n^.T'-^cox^-fnESosi&tT 

Kx^X^nvbo— 7l 07a, 4^;^h3ytf 20 
Wai 07b. M-KT'fX^'riyho-5107afc 

±fi>f y9yx.-xwm 10 7b fc<oEll^tJ»t4>'^-/ 
7r^* 'J 1 ll^^Lfcx-:5'«Wlffli&1t3Ay7 
T3VM3-5107C. ^-Cfli^^^ilTV^S. 

[0031] A..yFT-f;^^r-fey:/'JtSiJffli« 

(FPC) ^fcT^$*LTV^5. 

[00 321 ^Lx. ^^mk(nmm(n^. ^oa/^ 30 

r3>-hn-51 07ci:LT. 01 tfiH^^^ii/vrA-y 
7r^tU$ll«@SSl2:fflv\ A-y^r^^'J lilt 
LT. Hltt?IS$i^Si^y^'^-^XDRAM2?rfflv^ 

yN-HT'f:^^'3>bD-^l 07a (^4X9Y 

y>(ym) k±fi[>f>'^'7x-xs!i»a5io7b (±fi[ 

[00331 WT. ^♦^cOJg'B^^ffliO-Wtov^T 

10 0 34] t-r. ±^mmi}*i^T^x^'Yy^y^ 40 

*iJffliS 1 0 7 b<offll*»^>A- Ht -f x^' 3 y 1 
0 7 acofflSCr-^'feiSJ-ff 3J^<7^mcov%-CSiBH 

[0 0 3 51 ±e>fy;J'7x-X$llffllS10 7biHOT 
- :?>'N'X 3 2 <7)T- ^ i:±M^ y ^ 7 x -XfflJSIffllA'x 
3 5-CF I FO^^VUl S^m^Ms. f-fifim^ 
&tilhtFlF0^=f:*JUl3ii^ ±fi:>fy^'7x- 
XfUffliai 0 7 bfflcOF I FO^t 'JS5 1 3C0Xt-:S' 

xfi^4 3fcFiFo><tys#ii;?i^M<ois«^{ti:>)-r so 
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S. -eLT. ±fi^>:5'7x-XSflfflia510 7bOXT 
-^'Xffi#4 3<0F I FO>ty#|iii^^**«, ;^t>J 
$J1}|[Hl» 1 1 <OA'-x M!gM#fi[ 22J:0^<=5:4tD 
MA3yhD-7l 2»i, DMATKWX • $IJfflL'<X4 

[003 6] zm^s^mmmizx*). ?t^mm 

mi Hi. F I FO^* •Jx-^*J»^N'X4 5tF I 
FO>t«ja513(0^^tbLfl#SraiLT. FIFOr 
-^'>'<X4 l*><9i^>'^'U-^XDRAM2^iO«^)i;?^ 
T-^' Sr^;^^* L . t U T-:? a'x 3 1 ^SSr-^' 

y D-^x D R AM 2 jitJ3tiftx03 v> F^aj:^ 

SMi'y^O:»-XDRAM2A.S§iitf. 
[00 3 7] ^(OiM^Sri^Oigt. ^Ucr-^Mi 
"9^< i^y^' ^-^XD RAM 2fc:»^a**iS DMA 

^'nyho-^l 07a) mr>¥ I FO^tUIS l 4c7) 
X7'-^'X<i^4 4tT^ty»Jffll|i]SSl Knf^'-XY 
2 2 Jt'Jt F I F t y ^ 1 4 iZ^^iph 
hZtirm^L. DMATYUX -1&m<:x4 6l,zm^ 

[0038] ^iOtg^^ajL^ttttffifciOpttU^llfflllll 
8&11J4, ^tyrKl'X-®Jffl!Ax34t~/>^'D-^ 
XD R AM 2 tcx-^' ^^ai^>t«>«3-7y K ^raS:*! 
L-C^t»Jx-:J'AX3 l*»f.F I FO;<* yai4-^ 
•^atfx-^Srigi^aSL. FI FO^*ygpi4«x 
-SfJiXA 2^ij-rhtnmiZF I FO;><t Ut-^' 
$lJfflU'Cx4 5(c:F I FO^tUSl4<?>»^a*fi^$- 

ttiijL. F iFo^=f:vm4izm^ms. 

[0039] -eLT, T'fX:?K^>f y^Hi^O>'^-^'T-^ 
X'^ayhn—ylOl atrnf^-ThtF I FO;'{ty 

^\4\irf^x^YyA ymm^^x 3 3 «ft^TT- 

^AX3 6fc:F I FO^t ygSl 4<Dx-^'2:a3:^i- 

^«at4, A^^T^t'J 111 (i^y^'D-^-XD 
RAM2 ) A^ia-f >^'7x— X$iJ»Sl 07 bfflcT) 
FIFO;<ty»l 3*»^<^^a^i:. T-fX^K^ 
{f\—YT'<X9^>Yu—y\ 07a) ffl^OF I 

Fo^tya5i4^ii;?^aiL*«3c5:(cMi»)®2n. ± 
^aiisfii*»'^>ai*-rsT-:J'«ia^T'f x^' i o I'^c^ 

[0 04 0] *3t. JS^T^X^' 101*»^>Jifi^a 

(±fl[>f y 7 x-xs(i»a5 10 7b) m^(7im^\^ v 

^yffiJ<OF I FOptt ygjl 4*>4>Oi^y:5'n:^XDR 

AM2^<7)S#ji;^ik, ifi'f y^'^x-xjijffiiaJi 0 

7b<0lffl<7)F I FO)<^^m\3^<m.7^^Lifi$mz 

i^Ojg^n. cwci oat^T -f x^' 1 0 1 tf-h±.m. 

[0 04 1] c:<o>'N'>y7T^ty 111 ($/y^'D:^x 

DRAM2 ) ''^JTm^ii^tm^^um-ffy^'^^m 
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[0 04 2] t-r. jt^tmmm&i mm^ji^jt'e: 

'J gS^Sttfli-r * ?t»cOT^' T y 3 V y H A 5: ^ t 'J 
X 3 1 3i;^^7'-^' D ?: 8J^-X h^LX ttJ^-T 

T0g^tiJ Ux-^' D3&»*>-y^' O^XD R AM 2*»^>ajA 

4T^'7^'fr3-7yHAS:ai:'j-tS. ic7aW^J:M!0ii 
Xhej*i:^sy;r46. T^x^:/3-7yKA*»^>ru^ 

[0 04 31 ^zx\ ^^mtimmx'M^ fztm. 

-Xh!|£aimffl[2 2*«8A-Xh (*G[x-^«8ffl 

^) 'JSiffliiiMSi Hi, i^y^^u^x 

1 </);>{ t 'J V y T«o«tcro^ fca^co4 hmiz/< 
y9TVVXi:^x.l>WiZ.'7'y\iyy^Z>. vlitfcJ: 

0. m2iiz5fct9Ai.yyx'Wi^^h. 

[0 044] tzbUi. -mtVX. i^y 

^'0:^XDRAM2i^, f^y^oh^^y^ \ff)2f^y9 
m^X\ Th'VXa0~a2 0iT<O2 Ib-yb (^S 
1p2mU h ) «J©^T\ fi±€ib'-y hTfcS a 2 0*»' 

f<yi7TY\yx{zm*)mxhixx\^h^. -t^iy*>. 

fl:««OJ^-C, lA-xF*54A>f F-C4A-XF (1 
6A>f F) ftfcyN-y^^^flJO^xSi^^Wi, T&TY 
l^X.a0~a3«4b' y hcotf«i:fli)»fc. g±fl[iOa 

2 0 fc ^A;h.«ix SSf^^ff a*J«l^^^ t USiJUHl 

hm'<r)Af<'-x vmzf^'y^o/ii^yi^mhhio 
lizmtx^i,. 

[0 04 5] -r^:*)*,, H2fc0R^$*tSJ:9t. ^ 

3 4 \iz/^y9 Q<r)^&^<ntz^r9'r -f yn-ey ha 
0 5raJ:>J^i.. icOAy^'OcOStt^i^ipSfcAyi? 
0cO^^F3-7yKW05:ai:'jL. Ay^'O-'v^^ji 
;^i^T-^'DO 5raJ:'3^«.. cco^tc^N'y 
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y 1 <D^'&.{c(nii)iynf'^y'? i (or^f-i T'n vy h a 
iSraj^-ri.. >'N'y:J'0^<^T-^'***l*)Si:>'^' 
y^'l^co?^ F^-^yHWi^tB^jU. Ay:?i'v^ 

pmc^N'y ^' o«7-'J f-^-i^'rj vy F p 0 
rV^-^-'Jirnhh fcVN'y^' 0 S::S5ttftrrSTi5'x ^ 
:^3-7yFA0^ai*-rs. Ay^'i^<7)##a,;^(L7^- 
^' D 1 <^mjmhh t ^-cy ^ 1 11 f-^- -yn-ey 
FPl2raJ:>jL. ^N'y^'OWJ-FnvyFRO^aSiJ 

10 -rs. -eLT. ;<^:'Jt— :5'''<x3 itc^<y^0(?^;?^ 
ji5tx-^'Do^g!;?iLajL, i<OT-^'*^;*aj^ii.s. 
totHi^i-vN'y^' 1 «?gtt<b<7)/;*^r^'-f ^ -^zx-^y 
FAi^tt5:'jL, f^y^ Q<msz.)^y9 \ <n=f~^i>\ 
3ipai:>J^a^ id tAy^' i£7)y-F3-7y FR 1 

iJCfc, >t'JT-^'>'<X3 1{C7'Cy^'l(7)7^- 

yFPOJrffii^jL, -e«on;^^-y*«»*)5i:>N'y^ 

0 cojSttfliiOittoior ^'-r'f:/:3-7yFA05^aJ:»j-r 

20 «fc«xor^'7'-fy3vyFA-«?>T»;^-^— i^'nvyF 

P<^)»fl$-ffic7)yN'y^'T-«T-^®lt H^tMffUT 
ff 3 i fc i^X% . ^-««^3cSt:r -fcX-TS^^t 

[0046] ®*C03t4f). H2<7)3(S^C7)^S<7)J^ 

«3^fc2 5>'N'-XF^<^^ra3!P*^*»ScOtitLT, 02 
30 ^h. 

[0047] ^(OXdiz. ^^^cTWmtO^Ui^ 
y^o-^XDRAM2^A.y:7r;'<^•J 1 1 iS-fei 

ttn. mecosmrf^xi^m^mioomtzmmL 
-crJg^tcB, x^s^si 0 ot±mmt 

1 0 iiogfii^scoi6i±-^, ±<>i^y:5'7i-x©i»aj 

1 0 7 b tuttS«a^:7 r ^N'^^^^-^i/^co-f y ^' 7 
[00481 iJct. Si^gM-rS^^-rJ'KH (fct 

i.jfiai^T ^ x^' 1 0 1 tt>(ts 1 -b^ ^wieimfi) 

A5A-XFKS*fi2 2<7XgfrCi!|Vvi^fcoV^TiiBB 
•tS. S3«, -e«0%g-<7)>'N'>y7r^* 'J 111 (v-y 
:?^•:^XDRAM2) ttjJtS;^^ 'JV-zTcO-fitf* 

[ 0 0 4 9 1 C:tfD03 C7):^{c»i . 1 OfT^^-^'lg 
H2 3*^ M=3:S>'N'y^'0fcJ:t/^^N'y:71O§!ft<?^Ii0 
50 mfSJ: 0 1, T-^S 2 4 1 :t'ftSV^Tfc 0 , 



[0 0 501 -f-^T. ^miLmmcrf^izii. msco 

[0051] ^rtJ. ±a<7)H3«i^ttt. ji^T-:? 
eH2 3c7)*S<03iSarC*>ST-^«2 4 1 :CfttS#IS 

[0 0 5 2] -eCl-C. /ctxtf. a4tfi^$nSJ:d 
ft2 4 1 ^4tS1^>f X<7)ji^x-^ffiH2 4<^)T-^' 
-^42 4 1 fc'{t^T-^ffiH2 4c03tiia5i)-^S'Jt: 
a2 22:gtJ«0>'N>^*>'ll-t^:2.«{3Mffll^-SC: fct: 

[0 0 5 3] tit. t:.hx\iyr^f^-f-^^)V^V^ 

T ^ x^' 1 0 7 a ) fflfcltKUTiSt^J©^ 

[0 0 54] ^fc^. i.*)^\.^±.my^y3^-xu 

0. 1 <?>aHc:4v^-xh36S2lili7)8>^-Xh 

<^«3*fcL, J:Ojav^T^x^b-5>fyia2r^'?>'^'0» 
W^>9 l«02>'^-Xh?r2IBI«4A— XhCO^t-r 
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